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OBJECT TEACHING. 

Object lessons, as a part of school teaching, owe 
their origin to an ancient book and to a little boy. The 
ancient book is the OrUs Pictus of that great educa- 
tional reformer, Comenius. This book had a wonderful 
sale throughout Germany, and was translated into 
many languages. In it was started, I believe, the 
idea of this kind of teaching. The little boy was 
a scholar of Pestalozzi's school, in which this book 
was being used.^ When they came to the picture of 
a ladder, the little boy said that there was a real ladder 
out in the garden, and they might bring it in. The 
teacher said that would be very troublesome, so he 
was content with the picture. But on another day 
they were talking about a window, and the same 
little boy, who was not to be put down so easily, said 
^ that there was a window already in the schoolroom, 



^ This story is told as I first heard it narrated, but various 
versions of it exist. 
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that had not to be brought in at all, and which they 
might very easily see ; but still the teacher would not 
take the real window, but only the picture of it. At 
a meeting of the teachers afterwards he mentioned 
the circumstance, and it was agreed that it was better 
to talk about the real thinpjs themselves : so Pestalozzi 
was the first to adopt a plan which has since been 
widely extended. Comenius laid down the principle 
that children must be taught, as far as possible, not 
from books, but "from heaven and earth, from oaks 
and from beeches"; but his book of course contains 
only the pictures of these things. Then again, it is 
a book from which Latin could be easily taught; 
and as it was useful for that purpose, the higher 
purpose of teaching from real things was to a great 
extent lost sight of. Pestalozzi tried to follow the 
order of nature, and held that the end of education 
was the harmonious development of all the natural 
powers and faculties of the mind. He held that 
what is to be known must first be perceived by 
the senses. But, af ter all, the object lessons which 
Pestalozzi introduced were not very good. He was 
the beginner only. He often thought much more 
about the memory than about the intelligence, and 
made his scholars repeat names or sentences many 
times over without explaining anything about them. 
However, the intuitional method of teaching was 
started. I use the word "intuitional" because I 
do not know a better translation of Anschauungs- 
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Unterricht, which was the expression that Pestalozzi 
used.^ He meant that teaching was to be by means 
of the senses — we were first to get. hold of something 
we could hear, or feel, or see, or taste, and having 
acquired such perceptions of the thing itself, they were 
to be the foundation of our knowledge. That being 
the method of teaching used at home and in the 
nursery, he held that it .ought also to be adopted in 
the schools. 

This intuitional method of teaching came over into 
England. I need hardly tell you that in the old 
English schools there were no object lessons at all. 
In those parochial schools that were started during 
the past century all over England, they thought nothing 
whatever about science ; and indeed, at the commence- 
ment of the operations of the National Society, and 
of the British and Foreign School Society, little was 
cared about natural knowledge. In the training 
colleges it was not taught The Home and Colonial ] 
Training College paid a good deal of attention, even ■ 
in its earlier years, to natural history; and in their' 
Model School they sought.** through visible objects and [ 
questions to cultivate the senses of the children, and, 
to give a practical tendency to all they acquired." j 
This was in 1839. Afterwards the Home and Colonial] 

^ The same word is adopted by M. Buisson, Inspector-General 
of Public Inetruction in France, to whose admirable Conference 
sur VEn$eignement Intuitif I am indebted for many thoughts 
in this lecture. 
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Society produced various works on the subject, and 
obtained a pre-eminence for this kind of teaching 
through the senses. 

I But although this method of teaching by means of 
me natural objects themselves came rather rapidly 
Into use in our elementary schools, two great 
/misfortunes happened. The first was that it became 
[very mechanical or artificial. Now, the very object, 
the first requisite of such teaching is, that it shall 
be as free and as natural as nature itself; that there 
shall be all the variety which we find round about 
us in the universe, without the stiffness which we 
have in our own artificial arrangements. Do you 
know what the difference is ? If you compare 
natural with artificial flowers, you will find a good 
deal of difference between them. But I will give 
you another illustration. What do we do in our 
decorations? We have no wall papers or plaster 
cornices in this room, but you can easily imagine 
them in your mind. In all probability, if there were, 
flowers would be introduced. But what sort of flowers ? 
They would be of conventional form : not the forms we 
find in nature, but something much more stiff and much 
more regular. Then again, in the case of the waU-paper, 
they would be repeated at equal distances. If we had 
a plaster moulding there might be flowers too, but 
depend upon it they would be marvellously symmetrical, 
and would be repeated over and over again along the 
whole length of the cornice. That is man's way of 



Object Teaching. 7 

working. The highest attempt of mechanical art is to 
make these regular forms^ and to repeat them. But 
nature has a different way of working. The flowers 
she produces are all different one from another, even 
those of the same species* No two leaves of the 
same tree are exactly alike. There is unity running 
through the whole, unity of purpose, unity of general 
form, unity of design ; but there is also diversity. This 
diversity we ought to have in all our teaching. There 
should be no artificial lessons. If you look at some 
of the books in which object lessons are taught, you 
will find a whole string of properties put down ; then 
on the next page, it may be, for some other object, 
another long string of properties, in very much the 
same order, and running through the same set of 
ideas. But a child does not think of aU the 
qualities of a thing, and catalogue them in his own 
mind. That is not a child's way of beginning. The 
human mind certainly never works in that way, even 
in grown up people. In a Well-known book, a key, 
a knife, an orahge, a buttercup, and a lady-bird, are 
all described as being opaque, and the teacher is 
expected, in giving a lesson on any of these objects, 
to write on the blackboard o-p-a-q-u-e. That is an 
instance of the artificiality which came in to so large 
an extent, and injured the good cause. Lessons of this 
character are of course not educational, and young 
teachers are apt to get hold of the faults of these 
books instead of their excellencies, and to harden 
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and* petrify the lessons till they give their children 

a stone instead of bread. 
The other misfortune was this. By the Revised Code 

of 1861 object teaching was to a large extent banished 
'' from the schools. . The books just mentioned were 
I thrown aside ; the collections of things became dusty 
; and went to pieces ; the diagrams became dirty ; and all 

attention was given to reading, writing, and arithmetic 

— I do not «ay whether rightly or wrongly at that time. 

There may have been gpod reasons for it ; that I have 

nothing to do with just now; but at any rate that 

I 

was the fact. Intuitional teaching was not paid for, and 
. it was almost discarded from the schools. It remained 

1 in many of the infant schools, but there was veiy little 

I 

of this sympathetic knowledge of nature in the teach- 
ing that was then given in our boys' or girls* schools. 
It is true that there was always a great outcry against 
its cessation. The utilitarians said it was much more 
important to teach children things that they could 
actually make use of in after life, knowledge which 
would be serviceable to them in their business; that, 
in fact, it was better that they should know the 
different parts and functions of their body, than how 
many mountains there might be in Tartary, or the 
precise length of the Mississippi or the Danube. 
Then again there were the advocates of science. 
They claimed that as science was rising to be such 
an important power in the country, it was an 
absurdity and a shame to shut it put of our public 
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ir schools ; that to keep children from the study of 

science, and to limit them to books and to words eni- 
If bodying simply human ideas was ridiculous, and was 

doing a wrong to the whole rising generation. Then 
again, the educational reformers joined in the same 
cry, arguing that this kind of teaching developed 
i; certain of the faculties, for instance, the faculties 

of observation and perception, which could not be 
developed half so well in any other way. They 
also claimed that the judgment ought to be culti- 
1 vated, and that it could be better educated upon 

j things than upon words. This controversy went 

d on for some considerable time; but so far as the 

: code was concerned object lessons did not appear 

[ at all, and if they were given in the schools they 

were ignored by Her Majesty's Inspector and not 
rewarded by any grant. Some of the more developed 
sciences, however, came in recently under the name of 
, "specific subjects." 

I It was, I believe, the Code of 1880 which acknow- 

! ledged, for the first time, the existence of object 

lessons; and then only with reference to infant 

: schools ; but there was no grant given for them. 

This Code also arranged that there might be a 

j continuation from these object lessons through all 

Standards above the first, and that such subjects as 

Natural History or Natural Philosophy might be taken 

as class subjects. So far so good; it was a sign of 

j better things coming. But now, in the present C^de 
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of 1882, we have a diflRerent state of affairs. I dare 
say you are aware that under the heading of " Infant 
schools " not only is object teaching mentioned, but it 
is put in the right place, not in a note, but in the body 
of the Code. It provides also that in the case of infant 
schools the merit grant is contingent, among other 
things, on there being " simple lessons on objects and on 
the phenomena of nature and of common life"; and 
although this applies only to the infant schools, still 
the code makes provision that in the first Standard and 
upwards there may be taken as class subjects, geo- 
graphy, physical as well as political, or elementary 
science. You are aware that: our London Board has 
laid it down from the commencement that object 
lessons should be taught not only in the infant schools, 
but in the boys' and girls' departments, and that they 
should lead up to more scientific teaching. A detailed 
scheme of object teaching, and instructions for carrying 
it out, were drawn up some years ago and printed as a 
circular. Of course what with the encouragement 
which the School Board gives, and the remuneration 
which the Government gives, and the increasing know- 
ledge of these subjects, and the efforts of educational 
reformers, I have no doubt that this intuitional method 
of teaching will find its way much more fully into our 

schools, 
Kow, what ought object lessons to be? First, in 

regard to the time-table — When ought they to be taken 
.» 

up ? Should it be near the end of the day ? I think 
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not. I think that they require the full strength of our 
senses and of our minds, and of our reasoning powers ; 
so they ought to be taken up at some time when our 
faculties are fresh. There are other subjects, you know, 
which do not . make such a strain upon the mind 
drawing, singing, needle-work, and other things of that 
sort, which may form a kind of rest after the more 
strenuous work. 

I would say to all teachers— Choose your object care- 
fully beforehand. It should be something that is within 
the comprehension of a child, but which the child does 
not fully understand already. If it is something fami- 
liar to them, so much the better. Or you may choose, 
if you like, several objects, having some property in 
common ; for instance, you may take a sponge, a piece 
of sugar, a piece of flannel, and a brick, all of which 
things, though they differ greatly from one another 
agree in being porous, that is to say. they will soak up 
water. Or you may take things which have several 
qualities in common, and get the children to observe 
the differences. You might ask your children, for in- 
stance, to bring you leaves from as many kinds of trees 
as they can-the fir tree, apple tree, maple, poplar, 
oak. and various others, and note in what they differ. 
If you have to deal with very young chUdren your 
lessons may be very miscellaneous ; but. as the children 
become older, more order and sequence may be ex- 
pected in the subjects chosen ; and indeed the. object 
lessons will gradually merge into the systematic scheme 
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of "elementary science" contemplated in the new 
Code. 

Having chosen your object or objects, you must 
study them well beforehand. Now, what are you going 
to study them for ? Are you going to study them in 
order to see how much you can say about them ? If 
so, you are not doing the best thing. What I want you 
to do is, to study your object with this purpose — that 
you may see how much you can make the object itself 
tell. You want the object to speak, rather than your- 
self. You ought to put an object before the children in 
such a way that they may understand and learn lessons 
from it, not that you should talk about it and introduce 
information gathered from I know not where. 

Before you begin, get a good supply of the object or 
objects. You may have these already in the school, 
or you may have to get a quantity. If it be the leaves 
of different trees, ask your scholars to bring such leaves 
as they can. It may be that you cannot get the objects 
themselves, because of course it is evident that there 
are some things which you cannot bring into the school, 
such as a lion or a volcano. In that case the best 
thing you can do is to get a good picture of them — a 
picture properly coloured. Perhaps sometimes you 
may make an explanatory diagram, or a drawing on 
the black-board, which I should advise you always to 
have beside you when giving object lessons. 

Having the objects, you must not only make your 
scholars look at them, but you must make them see. 
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That is quite another thing, is it not ? It is possible 
to show a great many things to children without 
making them see, and feel, and understand them. Make 
them observe and remember what they perceive with 
their fingers, or eyes, or nose, or tongue. I do not care 
which of their senses may be appealed to. Drop your 
object on the floor ; do various things with it. Try to 
make your scholars find out all they can about the ob- 
jects ; help them to think about them and talk about 
them ; find out what they know in the first instance, and 
then of course you may help them slowly to discover a 
great many other things. Do not of course dwell upon 
points which they know very well, but take care that 
they understand everything as you proceed. Sometimes 
I have seen almost the exactly opposite thing done. I 
recollect, for instance, seeing an object lesson given upon 
glass. The term " brittle '* had been used, the teacher 
having stated that glass was brittle, and the word 
" brittle " was written upon the black-board in the 
proper orthodox form. Yes; the children were told 
that glass was brittle. I rather think that most of 
them had already learnt by experience that glass could 
be broken easily ; but they did not know that glass was 
" brittle," because, when the mistress and I began to 
examine the class, we found that very few of them 
knew what the word brittle meant. If you choose to 
say to your pupils that things which can be easily 
broken are called brittle, then you give them the use of 
another wofd. But you may use words of which they 
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have no conception at all, and they may repeat the 
words to you ; and you may think they understand 
because they use the words quite correctly. I have 
been told of a gentleman who used to teach science in 
schools : my friend who knew him did not approve of 
his method, and said so, and was invited to come and 
witness it in operation ; whereupon he paid a visit 
to the school, and the teacher said, "Here you can 
have botany, astronomy, physiology, or anything else. 
What would you like to ask my class about ? " " Well," 
said the visitor, " I would rather you asked them your- 
self. Suppose you take the solar system ? " " Yes, 
certainly,' ' was the reply, and a diagram of the solar 
system was huug up, aud on his pointing to dififerent 
things his pupils explained the figure in the centre 
as the sun, the positions of Mercury and Venus, and so 
on. When he pointed to a particular circle, they 
explained that that was the orbit of Venus. The whole 
thing was gone through in a very satisfactory way, and 
they gave pat answers to the questions of the teacher. 
The visitor then offered to put a few questions. He 
began by asking, "What is an orbit? *' None of them 
knew. They had used the word orbit, but they did 
not know what an orbit was. "But," he continued, 
" cannot you give me something near it ? Give us an 
idea of what an orbit is. Is it a coal-scuttle, or a 
flower-pot ? " One little boy said, " A coal-scuttle, sir." 
As that was not right, of course the rest of the class 
Coined in saying that it was a flower-pot. Mind you 
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do not use words that the children do not understand, 
and because they repeat them to you, think that there- 
fore you have got the idea itself into their heads. 

As to definitions, some teachers are content with giv- 
ing definitions of their own. Eather get your scholars 
to make the definitions for themselves, working them 
out so that they shall uoderstand them. Do not begin 
by giving a definition — even grown-up people do not 
like that. We do not think of what is abstract first 
of all, we think of what is concrete, and then we build 
up our more general ideas ; and with children this is 
still more the case. Let them form an idea of what 
porosity is by examining a number of things, all of 
which are porous, instead of your giving a definition 
and expecting the class to repeat it two or three times. 
In the latter case, when you ask, What is porosity ? 
your class gives it out, of course, in exactly the 
words which you have used. You may think it all 
very nice because they give the definition in precisely 
the form in which it was taught to them. Now, 
I always suspect such cases. If your children repeat 
your definitions in the same words that you have 
given them, suspect at once that there is something 
wrong in your teaching. If you have made them 
understand the subject, their words will almost cer- 
tainly be somewhat different from your own, perhaps 
less exact and more colloquial, but showing that they 
have a real idea in their minds. 

In carrying out this line of instruction you should 
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use all the appliances you can. You must use the 
black-board, as I have said before, and make any draw- 
ings that will illustrate the subject. Such impromptu 
sketches would be very valuable, for instance, if you 
were talking about leaves. There are various things 
about the room which you may press into your ser- 
vice. The fire will come in useful if you want to 
show whether a thing will burn or not. If you are 
giving lessons upon mechanical forces, you do not 
want any elaborate apparatus ; you may take any 
ordinary stick or wooden lath, and make a great many 
useful and valuable experiments with it. I listened 
the other day to a teacher giving a lesson upon the 
inclined plane. He began by asking his class if they 
had seen a sugar hogshead being taken into a grocer's 
shop, and had noticed what was done when it came 
to the step. They began to think about it, and some 
of them remembered that planks were put up upon the 
steps, and that if the planks were too steep they had 
to be put out at greater length so as to make the slope 
easier. Then he asked what was the meaning of that, 
and so he led them on to know something of the inclined 
plane ; and he had his own model of the inclined plane, 
made by his own hands, and he gave a lesson from that.' 
It happened to be a rather advanced, class, so he could 
go a little into the mathematics of the question. Of 
course, so far as the arithmetic was concerned, it was 
extremely simple, but it was really scientific. 

The School Board has arranged that every teacher 
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who requisitions it, should have a little box of apparatus 
like this which I have here. It contains test-tubes and 
various other things of which you may advantageously 
make use. I will now show you one or two simple 
experiments by means of them. 

Supposing you ^ere to take that very common 
substance, water, and talk about it ; you could do so 
to almost any extent I suppose. You might show 
how water wets some bodies and does not wet others. 
You could show too, that you cannot pick up a quantity 
of water, but only a drop or two at a time ; that you 
can pour out water, and so on. Possibly your class will 
tell you that water will dissolve things. Well, ask them 
what they mean by dissolving. Possibly you may find 
that they have no very clear notion of what becomes 
of a thing when it is dissolved; and you naay show 
them that. In order to use the apparatus I will first 
dissolve a little salt in water, and show how the salt 
may be brought back again. You may like to spend a 
little time over it, and see the salt gradually disappear, 
or you may do it more quickly by warming the water 
over the lamp. If you want to dissolve it in a test- 
tube, you must warm the glass as I am doing, below 
the surface of the liquid, or you will run a good 
chance of cracking it. You see that the salt is very 
rapidly disappearing : it is now almost all gone. When 
it is all dissolved, you can show your class that the 
water is perfectly clear, they can see no salt whatever. 
Well, what has become of it? I do not know that 
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it would be a bad way of carrying out this intuitional 
method of instruction by making them taste it, so that 
they will get the information by one sense if not by 
another. We can get back the salt by boiling off the 
water. If you take a little basin and put the lamp 
under it, you will soon boil away the water, and, as you 
will see, the salt will crystallise out and remain behind. 
That will be an interesting experiment to your little 
people. While the water is being evaporated away, 
you may draw your class's attention to the steam going 
up into the atmosphere; and if you have any cold 
substance, you may condense some of the steam upon 
it. A piece of glass or a slate will answer the purpose. 
You may then carry the illustration a little further, and 
show that your breath frequently condenses upon the 
windows. In the morning when you rise up, if it has 
been cold during the night, you find that the windows 
are covered with condensed water, which is simply the 
steam from your lungs. If there has been a frost 
outside, this steam, instead of being water, will be 
frozen into ice. And so you may lead on from these 
little experiments that you make in your school-room, 
right up to the great phenomena of nature, clouds, 
rain, hail and snow. 

Here is the salt which has been reproduced by the 
boiling off of the water — back again just as it was 
before, with all its properties unchanged. 

I should like to show you the whole process of 
boiling water. Few of the children have ever seen it ; 
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they have seen what is called " the kettle boiling," but 
the water was inside, and at most they could see the 
bubbles on the top of it, and the steam coming out of 
the spout. You do not see what is going on unless you 
use a transparent vessel. I will pour some water into this 
large glass test-tube and heat it over the lamp. You will 
see, first of all, that directly I warm it, there is a certain 
amount of air given oflf. These first small bubbles 
are not steam, but air. As the water begins to boil at 
the bottom, you will see bubbles of steam form, and as 
they are condensed by the colder water above, they 
make the gurgling sort of sound which you hear. 
That is the cause of the singing noise which is heard 
in the kettle. Now the bubbles rise higher and higher, 
till at last they burst on the surface, and the liquid is 
boiling throughout, and the steam is going off into the 
air. I have no time now to show you the uses of the 
other pieces of apparatus, or of the magnifying glass ; 
but I will explain them to any of you who may come 
to me after the lecture. 

But I want to show you a more excellent way of 
teaching. If I were a school-master or school-mistress, 
and could have my own way quite irrespective of all 
regulations, I do not know that I should have any set 
time for object lessons at all. I should have regular 
times for science lessons no doubt, but I am not sure 
whether I should have even that in the case of young 
children up to nine or ten years of age. I would 
rather have this object teaching to form the basis of all 
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the instruction that is given throughout the school. I 
would have it as a sort of leaven, which is to raise the 
whole body of studies, and make it light and whole- 
some. I should like to give it for the purpose of bring- 
ing the minds of the children into contact with nature 
in every direction, a sort of network between their 
thoughts and the universe around, whether it be in what 
is called object lessons or science lessons, because the 
one passes insensibly into the other. And, in order that 
there may be this kind of intuitional teaching running 
through the whole of our work, certain things are 
requisite. First of all the teacher must have a general 
knowledge of and sympathy with nature. It is hy no 
means necessary that the teachers should be scientific 
men or scientific women ; but they should have their 
eyes open to the beauties of the universe around, and 
they should know something about it. I want that 
there should be more of this knowledge among the 
teachers connected with our schools ;, and hence in 
these pupil teachers' centres we want tliat the teaching 
shall be not so much of high sciences, as of those 
fundamental principles which underlie the whole- of 
science, so that you shall be able to recognise what is 
going on in nature round about you ; and shall have 
that sort of knowledge which will fit you for taking up 
chemistry, or physiology, or botany, or anything else 
afterwards. I know Mr. Cox and Mr. Gordon could 
explain to you a great many advanced sciences, if they 
chose to do so; but, I repeat, what we want to be 
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taught here, is not so much these advanced matters as 
those principles which will lead you easily to take up 
the special sciences, if you choose to do so eventually. 
And so we wish you to acquire some knowledge of the 
animal world, of the vegetable world, of the mineral 
world, of the forces of nature, the mechanical powers, and 
so on ; and that you may get this knowledge thoroughly 
into your minds, so that you may use it afterwards in 
teaching, or for your own further studies, we propose 
to teach here Physiography, so that you may take a 
South Kensington certificate in that science, if you 
like, and with a little more preparation you may take 
chemistry, geology, and many other subjects. What 
we most want is this general sympathy with nature, 
and knowledge of it. You must not only have this in 
your minds, but you must have also an assortment of 
objects to work with. You should have something 
like a school-museum.^ As you are aware, the School 
Board will supply you with a number of objects, but 
it is much better if you can get your children to 
bring you objects, and thus get together a nice little 
collection. The school museum is useful in two ways 
— the gathering of the various things creates an interest 
in the little people themselves, and is itself very 
instructive : and when you have got a fair collection, 
then, of course', it is ready for use at any time. I 
have seen splendid collections in some of our schools 

^ This is almost necessary now in order to get the report ** excel- 
lent,'* according to the circular recently issued to H. M. Inspectors. 
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— one collection illustrating the whole of the geology ot 
the neighbourhood, another containing the bones of 
many different animals, and the various spices and 
products from distant lands. Your children will have 
a great many difiFerent tastes, and will bring a great 
variety of things. Well, take these things and put 
them into your museum, if they are worth it; and you 
will find it a great incentive if you put upon a label 
the name of the little person who brings anything 
good. 

But, you will say, where is this museum to be 
kept ? The School Board will supply a cabinet to 
every teacher who shows that he has a sufficiently 
fair collection, and that he is desirous of keeping the 
things in proper order. Henceforth I hope to find 
these cabinets not only in the schools of the Chelsea 
division, but in the schools all over London. 

Now, an object lesson may be introduced in the 
course of the reading lesson, or whatever it may be 
and need not occupy more than two minutes. You 
can go to the cabinet, and take out something which 
illustrates the passage which is being read. In this 
way the scripture lesson, or history, may be rendered 
more vivid and truthful ; and the illustrations by real 
objects will give an interest to the lessons in the 
eyes of the children. And there may be not only 
lessons upon particular subjects, but you may take 
advantage also of the bright sunshine such as is 
coming into this room to-day. You may have a prism 
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and show, as you can easily do, how the light may 
be split up into different coloured rays upon the white 
walls of the room. You are required by the Code 
to give lessons on the different phenomena of nature, 
such as rain, hail, frost, &c. Just take an opportunity 
of speaking about them when they occur, not when 
they do not occur, so that the children may actually 
see them; and interrupt their ordinary lessons — at 
least I should like to do so — for the purpose of talking 
about these things. There are phenomena which do 
not frequently occur ; take advantage of them when 
they do come — a thunderstorm, for instance. Then 
you may make your children see the grandeur of the 
heavens ; call attention to the flashing lightning and 
the pealing thunder. I do not know exactly what 
you might care to teach about them to very young 
children, but if they are more advanced, and know 
anything of science, you can teach them much. 
At any rate, you can make them feel what you are 
feeling, that it is grand and sublime, and draw them 
on to higher and better thoughts. If you speak in 
the right tone, they will remember what you say for 
a long time afterwards, and perhaps they will think 
all the more of you because they will know you as 
something far better than a mere teacher of arithmetic 
or grammar. In the same way you may take advan- 
tage of any public events, or anything happening in the 
locality, and draw lessons from them. 

There are also permanent experiments that may be 
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carried on in the schools ; for instance, plants, such 
as hyacinths, may be grown, and horse-chestnuts and 
others, which you can see putting out their little 
roots and leaves. Such things, you will find, will 
be watched with great interest. In one of our schools 
there is an aquarium. It is interesting to observe 
the little creatures that are there : such a thing as the 
development of a tadpole into a frog would be very 
interesting. Then there is the keeping of silk-worms, 
and many other things, all of which are very at- 
tractive, and will quicken the perceptions of the little 
observers. They will bring you and your scholars 
into closer sympathy with one another too. 

Of course, working under the Code, we must have 
object lessons upon the time ''table in the infant schools 
— there is no doubt about that ; and in the upper 
departments science will make its appearance under 
some other form. But beyond the set lessons I would 
bring before the children, from time to time, informal 
ones as occasion may arise. I have a strong belief 
that you will find it well to infuse this kind of teach- 
ing into the whole of your instruction, and to weld 
the whole together as much as possible by that means, 
so that this education may go on gradually extending 
more and more into a scientific manner of working 
and thinking. In learning specific subjects, and in any 
technical pursuits which your children may turn to 
in after life, this groundwork will be of immense 
value, and it will also be of service as far as home 
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life is concerned. It will assist them in their do- 
mestic affairs, and even in the lighting of fires, and 
cooking, better than any amount of abstract knowledge 
could do; and in the different trades and industries 
to which they may turn they will succeed much 
better for having some knowledge of the first prin- 
ciples of nature. Thus also you will give them an 
interest in all that is around them, they will have 
opportunities and sources of enjoyment opened to 
them, which will keep them from many of the low, 
and debasing pleasures to which they might other- 
wise become addicted ; and they will acquire a taste 
for studies of an elevating character, which will 
become a beauty and a source of strength to them 
all through life. 



APPENDIX. 



ON THE USE OF THE BOX OF APPARATUS. 

The small box of apparatus used by the London School 
iBoard consists of thirty-four diiferent articles : — 

The knifey saw, and file are tools so well known that 
it is unnecessary to explain their various uses. 

The spirit lamp is intended for showing the action of 
heat upon objects. It is prepared for use by cutting off a 
few inches of the cotton wick in the card box, rolling it up 
lengthwise, and then twisting the wick through the earthen- 
ware wick-holder ; then filling the lamp with methylated 
spirit and allowing the wick to lie in it in the usual way. 
When the wick is ignited the flame can be regulated by 
pulling the wick further out, or pushing it in, by means of 
a wire. 

In order to bum or heat solid bodies in this flame they 
may be supported on a bent vnre, or the wire tripod, or an 
ordinary shovel or tongs may be used. Solids may be 
melted in one of the tin basins , watch glasses or test-tvhes. 
Liquids also may be boiled, or solutions may be made, in 
any of these. 

In order to heat anything in the tin basin it is 
merely necessary to support it on the vnre tripod, and 
place the spirit lamp underneath. The substance to 
be heated should be placed in the basin before the lamp 
is applied. 
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In order to heat anythiDg in a test-tvite, it is nocessury 
to hold the tube neajr the open end, by means of the wooden 
tonga, as Bhown in the diagram, or between the f oreGsger 
and thumb in the same position.' The flame should play 
only on the lower part of the tube, or the tube should be 
held above it, according to the beat required. After the 
test-tube has been used it should be well rinsed with water, 
and the cleaner will be found serviceable, as on twisting it 




round in the tube the iudiui-ubber flange will detach any 
solid particles sticking to the glass. A test-tube with 
liquid in it may be safely stood in the wooden Uoek with 

With this apparatus it will be easy to show that a variety 
of bodies, as for instance straw, orange peel, or iron filings, 
will bum, and to call attention to the phenomena of their 

' The open end should always be held away from the person, in case 
the contents should Bilddenly shoot ont of the tube. 
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combustion ; or, on the other hand, to show that others will 
not bum, as for instance salt, flint, or silver. Again, that 
other solids, as ice, rosin, or sugar, will melt: and most 
liquids, as water, spirits of wine, or turpentine, will boil 
and go o£E in vapour. 

On heating water in a test-tube, there will be observed, 
first, the separation of minute bubbles of atmospheric air ; 
then currents produced by the differently-heated strata of 
liquid ; afterwards the formation of large bubbles of steam 
against the hot glass, condensing with a peculiar noise as. 
they rise into the cooler water, followed by the gradual 
ebnllition of the whole liquid, the bubbles breaking on the 
surface and the steam rising into the tube. The steam con- 
denses at first in the upper part of the tube, but afterwards 
passes into the air and may be condensed in another tube or 
on any cold surface. In boiling combustible liquids, such 
as spirits of wine and turpentine, care must be taken that 
they do not boil over and so catch fire. Some solid volatile 
bodies, such as camphor, may be melted in a test-tube, and 
the vapours will condense in the upper part of the tube as 
bright little crystals: these may be examined with 
advantage with the mctgnifying glass. 

With this apparatus also many substances, such as 
salt, sugar, or gum, may be dissolved in water; others 
such as lard, shellac, or camphor, will dissolve in spirits. 
This process of solution will be expedited by stirring, 
for which purpose a slate pencil can be used. The actual 
presence of colourless substances in the liquid may oft«n 
be recognised by the taste or smell, though not by the 
sight : but coloured bodies such as sulphate of copper, 
cochineal, or laundresses' blue, reveal their presence in the 
solution by their colour. The substance dissolved may be 
recovered by evaporating off the water or spirit : this may 
be best done in one of the basins ; the liquid may be boiled 
freely at first, but when the solid substance begins to 
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